Regional distribution of a creatine transporter in rat auditory brainstem: an in-situ hybridization study.
The expression of an mRNA encoding a creatine transporter (CRT1) was investigated in the rat auditory system under ambient sound conditions, using radiolabeled and non-radiolabeled oligonucleotide in-situ hybridization. The results indicated that CRT1 mRNA is widely distributed in auditory nuclei, including the fusiform and deep layers of the dorsal cochlear nucleus, the ventral cochlear nucleus, the superior olivary complex, the nuclei of the lateral lemniscus and the inferior colliculus. The molecular layer of the dorsal cochlear nucleus and the medial geniculate have low levels of label. Creatine provides cells with a reservoir of high-energy phosphate. Neurons do not synthesize creatine but accumulate it by a transport mechanism, which is probably the limiting step in the regulation of intracellular creatine. Therefore, the quantity of transporter expressed may reflect the utilization of creatine and could serve as an in-vitro indicator of endogenous high-energy metabolism in some cells. Although most auditory nuclei express CRT1 mRNA, the quantity of CRT1 mRNA varies among auditory nuclei, indicating that many auditory nuclei have high and fluctuating energy requirements. The level of CRT1 transcript or protein may be regulated by chronic metabolic changes in the auditory system that may occur, for example, with damage to the acoustic organ or the aging process.